Alpha4beta1 integrin affinity changes govern cell adhesion.
Integrin alpha4beta1 is a receptor for vascular cell adhesion molecule-1 and fibronectin. It is important in lymphopoiesis, inflammatory recruitment of leukocytes, and other situations that require cell adhesion to the vascular endothelium. The avidity of the cells expressing alpha4beta1 integrin can be rapidly changed by chemokines and chemoattractants. Different mechanisms, including changes in the number of interacting molecules due to the alteration of the receptor topology or changes in the affinity of the individual bonds, have been proposed to explain the nature of these fast changes in avidity. Recently, we described a fluorescent LDV-containing small molecule, which we used to monitor the affinity changes on live cells in real time (Chigaev, A., Blenc, A. M., Braaten, J. V., Kumaraswamy, N., Kepley, C. L., Andrews, R. P., Oliver, J. M., Edwards, B. S., Prossnitz, E. R., Larson, R. S. et al. (2001) J. Biol. Chem. 276, 48670-48678). Here we show that the affinity of the small molecule probe as well as the native ligand vascular cell adhesion molecule-1 varies in parallel when the integrin is modulated with divalent cations and that the affinity modulation leads to the changes in cell avidity. Using formyl peptide receptor-transfected U937 cells, we further show that the time course of avidity changes in response to the receptor activation coincides with the time course of the affinity changes. Taken together, these data are consistent with the idea that affinity regulation is a major factor that governs the avidity of cell adhesion mediated by the alpha4 integrin.